The width of the decay τ → f1πντ has recently been measured by the BaBar experiment. The estimation of this width is given in the framework of the NJL model with the axial-vector mesons. Prediction is in agreement with the experimental data. It is shown that the π − a1 transition contribution plays an important role and allows us to bring the NJL prediction to the data.
I. INTRODUCTION
The decays of τ -leptons are intensively studied in various experiments, for instance, BaBar, Belle, etc. As far as τ decays occur at the energies below 1.8 GeV, the QCD perturbation theory cannot be applied. Thus, one has to use various phenomenological models. These models are generally based on the chiral symmetry and using the vector meson dominance model [1] [2] [3] [4] [5] for the intermediate states description. One of the most successful models of this type is the Nambu-Jona-Lasinio (NJL) model [6] [7] [8] [9] [10] [11] [12] [13] . Unlike the other models, the NJL model does not require additional arbitrary parameters for each process considered. This was verified for a number of mesons, see, e.g. [12, 13] . Besides the description of simple meson decays (realized via single-quark loops), the NJL model is applicable for the calculation of more complicated processes. such as τ → ππν, πων, πην, ηππν,
, ηππ (see [14, 15] and the references therein). All these processes contain amplitudes with intermediate vector mesons. Let us note that the processes of e + e − annihilation and τ decays with intermediate vector mesons are described in the same way.
However, there is a number of τ decays with intermediate axial-vector mesons, for instance, τ → 3πν τ [16, 18] , τ → πγν τ [17, 19] 
. A weak point of the above calculations was that in the description of all these processes the effect of π − a 1 transitions was not taken into account. In this paper we show, as an example, that such a contribution is very important in the decay τ → f 1 πν τ . * Electronic address: vishneva@theor.jinr.ru † Electronic address: volkov@theor.jinr.ru ‡ Electronic address: dmitriy.kostunin@kit.edu
II. THE LAGRANGIAN OF THE NJL MODEL
In the NJL model, the quark-meson interaction Lagrangian for pseudoscalar and axial-vector mesons reads:
where q andq are u-and d-quark fields, a and π are the axial-vector and pseudoscalar meson fields in the ground state, τ 0 = I and
The coupling constants
where and
−1 is the factor corresponding to the π − a 1 transitions, and the integrals I m have the following form:
where
MeV is the quark mass, and the cut-off parameter Λ 4 = 1.24 GeV [7] . The pion coupling constant can be also obtained from the Goldberger-Treiman relation: g π1 = m u /F π , where F π = 93 MeV is the pion weak decay constant.
III. THE DECAY τ → f1πντ
The diagrams contributing to the process τ → f 1 πν τ are presented in figs. 1-3. The amplitude of this decay within the NJL model reads as The lepton-pion vertex is described in [21] .
where G F = 1.16637·10 −11 MeV −2 is the Fermi constant, |V ud | = 0.97428 is the cosine of the Cabibbo angle, L µ = νγ µ (1 − γ 5 )τ is the lepton current. The first two terms in eq. 5 correspond to the contributions of fig. 1 and fig. 2 , they were considered also in [16, 17] . The third term describes the π − a 1 transitions, fig. 3 . This term is obtained in the following way, see eq. 2):
In the pion Breit-Wigner function BW π (Q 2 ) the mass and the width of the pion is small in comparison with the momentum Q; thus, we neglect them.
The contribution of the intermediate a 1 (1260) is
where Q is the a 1 meson momentum, m a1 = 1230 MeV [22] . As far as the decay width of a 1 meson is not known well, we use the following values from the recent experimental data: Γ a1 = 367 MeV [23] , Γ a1 = 410 MeV [24] . The amplitude a 1 → f 1 π was obtained in [25] and reads
where p and q are the pion and f 1 meson momenta. One can see that, in this case, the vector meson dominance model appears automatically in the sum of the two first terms in eq. 5. Finally we have got the branching ratio B S (τ → f 1 πν) = 4.10 · 10 −4 for Γ a1 = 367 MeV and B S (τ → f 1 πν) = 3.97 · 10 −4 for Γ a1 = 410 MeV. The experimental values of the branching ratio were obtained recently by BaBar collaboration with measuring two f 1 modes [26] : 
IV. CONCLUSION
We would like to mention that this process has also been considered in [1, 2] . In the first paper, a similar approach based on the chiral symmetry was used. The branching ratio obtained there is 2.91 · 10 4 . In the second paper, the phenomenological model based on the vector dominance is used. The result obtained there was 1.30 · 10 4 . However, in both the cases only the a 1 (1260) contribution without π − a 1 transitions was considered.
Let us note that, in this process, there is also a contribution of the intermediate a 1 (1640) meson, see fig.2 . However one can expect that its contribution is small since the mass of this meson is close to m τ . This statement is supported also by calculations [25] performed with in the extended NJL model.
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